Validation of simple and cost-effective stains to assess acrosomal status, DNA damage and mitochondrial activity in rooster spermatozoa.
Several methods have been developed to evaluate spermatozoa function in birds but many of these are sometimes complicated, costly and not applicable to field studies (i.e., performed within poultry breeding facilities). The objective was, therefore, to validate efficient, practical and inexpensive procedures to determine DNA fragmentation, acrosomal integrity, and mitochondrial activity in poultry spermatozoa. Initially, ejaculates were individually diluted and divided into control (4°C, 4h) and UV-irradiated aliquots (room temperature, 4h), and then samples containing different percentages of DNA-damaged spermatozoa (0%, 25%, 50%, 75% and 100%) were subjected to Toluidine Blue (TB) and Sperm Chromatin Dispersion assessments (SCD). Fast Green-Rose Bengal (FG-RB) and FITC-PSA staining protocols were subsequently used to assess acrosome status in aliquots comprising assorted amounts of acrosome-reacted spermatozoa. Furthermore, to validate 3,3'-diaminobenzidine (DAB) assay, ejaculates containing different gradients of spermatozoa with great amounts of mitochondrial activity were concurrently evaluated using DAB and JC-1 stains. The proportion of spermatozoa with abnormal DNA integrity when evaluated using the TB assessment correlated significantly with the expected percentages of UV-irradiated spermatozoa and with SCD results. A significant linear regression coefficient was also observed between expected amounts of acrosome-intact spermatozoa and FG-RB readings, and there was a significant correlation of the data when FG-RB and FITC-PSA were used. Likewise, the use of the DAB assay enabled for accurately ascertaining percentages of rooster spermatozoa with greater and lesser mitochondrial function, and results were highly correlated to results with staining with JC-1. Altogether, findings of the present study indicate acrosomal status, DNA integrity and mitochondrial activity in rooster spermatozoa can be easily and reliably determined using FG-RB, TB and DAB stains.